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salmon	 (Salmo salar L.).	The	 ISA	virus	 (ISAV)	occurs	both	as	appar‐
ently	avirulent	 ISAV‐HPR0	variants	with	 full	 length	of	haemagglu‐
tinin–esterase	 (HE)	 gene	 including	 the	 highly	 polymorphic	 region	
(HPR)	and	as	virulent	 ISAV‐HPRΔ	 variants	with	various	HPR	dele‐
tions	 (Mjaaland	 et	 al.,	 2002).	 In	 addition,	 an	 insertion	 or	 a	Q266L	
substitution	in	the	fusion	protein	in	segment	5	is	a	prerequisite	for	
virulence	(Markussen	et	al.,	2008).
Infections	with	 ISAV‐HPR0	are	widespread	 in	 salmon	aquacul‐
ture	 in	 Norway,	 Faroe	 Islands,	 Chile	 and	 Scotland	 (Christiansen,	
Ostergaard,	Snow,	Dale,	&	Falk,	2011;	Godoy	et	al.,	2013;	Lyngstad	




genetic	 groups:	 European	 (EU)	 and	North	American	 (NA).	 The	 EU	
group	has	been	further	divided	into	four	clades	(genogroups):	three	
















amplified	 and	 sequenced	 as	 previously	 described	 (Kibenge	 et	 al.,	
2009;	 Vike,	Nylund,	&	Nylund,	 2009)	 using	 the	 primers	 shown	 in	
Table	S1.	The	obtained	sequences	have	GenBank	accession	numbers	
MH794610–MH794631.	 The	 HPR0	 HE‐gene	 sequences	 obtained	
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ISAV‐HPRΔ	was	not	detected	in	any	of	the	tested	fish.	On	the	other	
hand,	ISAV‐HPR0	was	detected	in	6.9%	of	the	captured	salmon.	The	
prevalence	 of	 ISAV‐HPR0	 was	 7.2%	 in	 returning	 wild	 salmon	 and	
4.8%	in	escaped	farmed	fish	(Table	1).	However,	there	was	no	signif‐
icant	difference	 in	 the	prevalence	of	 ISAV‐HPR0	between	 the	wild	
and	the	escaped	farmed	fish.	This	finding	 is	 interesting	as	previous	



















gene	 sequences.	 The	 phylogenetic	 relationship	 to	 other	 ISAV‐HPR0	
sequences	 was	 examined	 (Figure	 2).	 All	 our	 sequences	 grouped	 in	 a	
well‐supported	 clade	 together	 with	 HPR0	 sequences	 from	 farmed	
salmon	 from	 Faroe	 Island	 (Christiansen	 et	 al.,	 2017)	 and	 northern	
Norway	(Lyngstad	et	al.,	2012;	Plarre	et	al.,	2012).	This	clade	has	previ‐
ously	been	referred	to	as	the	EU‐G2	(Christiansen	et	al.,	2017;	Devold	





stocks	 (Pechenga	and	Kola	 rivers,	Russia),	while	 six	others	were	 from	





Number and origin of salmon
Number of ISAV‐HPR0‐positive 
salmon




Site	A 167 165 2	(1) 16	(9.7) 1	(50)
Site	B 29 25 4	(14) 5	(20) 1	(25)
Site	C 63 60 3	(5) 3	(5) ‐
Troms
Site	D 104 85 19	(18) 3	(3.4) ‐
Nordland
Site	E 34 25 9	(26) ‐ ‐
Site	F 22 17 5	(23) ‐ ‐
Total 419 377 42	(10) 27	(7.2) 2	(4.8)
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Finnmark	County	 (mostly	 from	River	Alta)	 in	Norway.	 Lyngstad	 et	 al.	
(2012)	 obtained	 27	 HPR0	 sequences	 from	 farmed	 salmon	 collected	
mostly	 from	middle	 and	western	Norway.	 However,	 26	 of	 these	 be‐
longed	to	other	genogroups	(e.g.,	EU‐G1	and	EU‐G3),	while	only	a	sin‐
gle	HE‐gene	sequence	(FN687353;	Figure	2),	which	was	from	northern	
Norway,	 grouped	 with	 the	 sequences	 reported	 in	 the	 current	 study.	
Unexpectedly,	an	ISAV‐HPR0	sequence	from	a	Canadian	farmed	salmon	
in	Newfoundland	 (Gagne	&	LeBlanc,	2018)	also	 shows	100%	 identity	














portant	 question	 is	 whether	 infections	 with	 other	 ISAV‐HPR0	 geno‐
groups	occur	also	among	wild	Atlantic	salmon.	Despite	the	expansion	
of	salmon	aquaculture	and	fish	translocations	within	and	across	borders,	





of	 clade	 5M	 (Plarre	 et	 al.,	 2012),	 showing	 highest	 identity	 (99.1%–
99.6%)	with	sequences	found	in	farmed	Atlantic	salmon	from	the	far	
north	of	Norway	(data	not	shown).	It	has	been	suggested	that	either	




In	 summary,	we	 have	 investigated	 the	 occurrence	 and	 the	 gen‐
otypes	 of	 ISAV	 in	wild	 salmon	 from	northern	Norway	 and	 revealed	
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